1 0 as the internal control. Primers are listed in Table S1 . earlier studies (Futahashi et al. 2012; He et al. 2016; Wu et al. 2016) , revealed that the 2 0 6
gene expressions were significantly higher in melanic parts of the cuticle than in 2 0 7
non-melanic parts. Moreover, micro protrusions were more intensive in the melanic 2 0 8
regions than in the non-melanic regions, and accompanied by a higher amounts of in the surface structure and the chitin content of the melanic cuticle) was closely 2 1 6 related to the high expression levels of the cuticular protein-encoding genes. To obtain further insights into the relationships between the melanin accumulation showed gradually increasing melanin accumulation ( Figure 2A ). Gene expression 2 2 3 levels were gradually and significantly up-regulated with the increase in the degree of 2 2 4 melanism in cuticle ( Figure 2B ). These results further showed that the expression 2 2 5 levels correlated positively with the degree of melanism. Thus, the quantities of increasing the degree of melanism.
8
Typical stony phenotyped individuals masked after the introduction of melanic loci 2 2 9
into the BmLcp17 defection strain
We assessed the effects of modulating the melanic background on the phenotypic 2 3 1 defects caused by the deletion of BmLcp17. After mating the p B and stony parental, was 25 %), yet individuals with the melanism cuticle and stony-type body shape were 2 3 5 not found (theoretically should be almost equivalent to the number of individuals with 2 3 6 melanism cuticle and normal body shape) (Figure 3 ). In the cross of p S ×stony, ~10.8%
(36/331) of F 2 progeny had an lighter melanism body color and smaller body size body was much softer than that of the stony mutant. Their intersegment folds bulged 2 4 0 slightly, and the length were significantly shorter than that of the internodes; tighter and firmer, and the intersegment folds bulged more obviously and had a higher masking effect was more remarkable with the increasing degree of melanism.
5 7
Other larval cuticular protein-encoding genes up-regulated evidently in the melanic 2 5 8
and non-stony phenotypic, but with mutated BmLcp17 genotypic offspring
Using the molecular markers (closely linked to the p and st loci, respectively), we
further genotyped the progenies with melanic color pattern and non-stony (including color and the normal body shape ( Figure 4A essentially normal ( Figure 4A ). Figure S3 ). cell line was used to examine the effect of melanin precursors on gene expressions. during the synthesis of melanin precursors (Banno et al. 2005; Fujii et al. 2013) .
When treated with BH 4 , these mutants had normal melanic body color (Lab
unpublished contribution) (Fujii et al. 2013) , and gene expressions were obviously melanin precursors on the expression of cuticular protein-encoding genes is the basis for melanism promoting genes' transcription. Melanin is mainly deposited in the epicuticle and exocuticle, cross-linked with
proteins in this layer, and involved in the formation of the melanic cuticular may not be directly associated with the melanin, but the maintaining of the normal through some indirect ways, to contribute to the unique features of the melanic cuticle.
4 3
We indeed clearly observed that extensive star-like protrusions were present on the clearly shows that the deposition of an excessive amount of melanin affected the 3 5 0 cuticle characteristics.
The expression profile of cuticular protein-encoding genes in melanic silkworm ultrastructural level deserves special attention in follow-up studies. Although the elaborate regulatory mechanism by which melanin precursors affect the melanic cuticle. When melanin-associated protein-encoding genes have similar the production of large amounts of functionally similar cuticular proteins would be driven by the melanic background to guarantee construction and stability of the and Hoekstra 2016).
8 8
As far as we known, there is no evidence to suggest that the four larval cuticular their encoding genes by feedback regulation from the cuticle to the epidermal cells;
thus, the expression of melanin associated cuticle protein-encoding genes should be BmLcp genes were induced simultaneously by excessive amounts of melanin 4 0 7
precursors, but should not be the interaction among these four genes on regulation The markings were lighter in the stony mutant than in the wild-type strain, and
were accompanied by the downregulation of melanin synthase genes ( Figure S4 ). If same body shape and melasnism ( Figure 4A ). Therefore, we propose that during melanin. Therefore, we hypothesize a threshold for the melanism-promoting effect.
2 7
When the accumulation of melanin precursors spans this threshold, the requirements Lepidoptera (Table S2) , we presume that the above reciprocal action and its In summary, we used crucial cuticle components to elucidate the mutual effects Genomics 9: 396.
Oota, K., and R. Kanekatsu, 1993 Morphological studies on the Bamboo (Bo) mutant of the silkworm, 
9
Ecol Lett 4: 637-649. Program of China (Grant No. 2013AA102507), the National Natural Science (from the third to the fourth segment, red box) between the p S and Dazao strains. and cuticular protein-encoding gene expression levels among four strains with mutant
alleles at the p locus. Scale bar: 1 cm. Ratios represent the ratios of gene expression protein-encoding genes. t-test, n=3; * p < 0.05; ** p < 0.01. was not obtained. Chi-squared test, * p < 0.05; ** p < 0.01. 
